The synthesis and characterization of two yttrium alkyl complexes supported by a bisphosphinimine ferrocene ligand, NP by NMR spectroscopy, electrochemical measurements, and elemental analysis. Reactivity studies were also carried out, however, the lack of prolonged thermal stability at ambient temperature of these molecules led to decomposition before the clean formation of reaction products could be observed.
Introduction
Rare-earth alkyl complexes have been studied intensely because of their reactivity toward challenging substrates. [1] [2] [3] [4] [5] [6] [7] [8] [9] In 1983, Watson reported the first yttrium(III) monoalkyl metallocene complex; 10 that report was also the first to identify a ligand exchange reaction going through a four-membered transition state identified as σ-bond metathesis. [11] [12] [13] Although cyclopentadienyl ligands have dominated the chemistry of yttrium alkyl complexes for a long time, [3] [4] [5] recently, several groups have reported the synthesis of such compounds supported by noncyclopentadienyl ligands. [14] [15] [16] Our group has studied extensively the reactivity of group 3 metals and uranium alkyl complexes supported by diamide ligands towards heterocyclic aromatic compounds. [17] [18] Benzyl complexes were found to ring open 1-methylimidazoles, [19] [20] [21] [22] [23] effect C-C coupling of pyridines, [24] [25] and alkyl transfer to isoquinoline. [26] [27] In those cases, the ligand framework was a ferrocenediamide that could support a weak donor-acceptor interaction between the metal in the ligand. 18, [28] [29] [30] In another case, a pyridine-diamide ligand was prepared in order to probe the significance of this interaction; the resulting yttrium and lutetium complexes showed analogous reactivity toward aromatic N-heterocycles, but the reactions were less straightforward than in the case of complexes supported by ferrocene diamide ligands. 31 Other groups have prepared rare-earth metal complexes supported by pyridine-diamide ligands for the polymerization of ethylene and methyl methacrylate. 32 In addition to diamide ligands, we also explored the use of ferrocene-derived Schiff base metal complexes for the ring-opening polymerization of cyclic esters. 17, [33] [34] [35] [36] Schiff base metal complexes have found numerous uses in coordination chemistry and catalysis, [37] [38] [39] [40] [41] [42] alkoxide yttrium complexes supported by such ligands being intensely researched as initiators for the ring-opening polymerization of cyclic esters. 17, [35] [36] [43] [44] [45] [46] [47] [48] [49] [50] On the other hand, reports of structurally characterized alkyl or aryl rare earth complexes bearing an imine functionality in the backbone are rare, [51] [52] the majority being represented by phosphinimine ligands. [53] [54] [55] [56] [57] [58] [59] [60] In our lab, the synthesis of an electrophilic metal alkyl complex supported by a Schiff base ferrocene ligand would continually fail. Although a few examples of alkyl yttrium complexes supported by a ligand containing an imine group exist, 53, 61 in general, attempts to isolate such complexes resulted in the migration of the alkyl ligand to the imine group. 57, [62] [63] We and others [64] [65] have reasoned that replacing the imine with a phosphinimine backbone would increase the robustness of the resulting yttrium alkyl complexes. Herein, we report the synthesis, characterization, and reactivity of two yttrium alkyls supported by a ferrocene-based diphosphinimine ligand. These compounds were characterized by electrochemical measurements, elemental analysis, NMR spectroscopy, and X-ray crystallography. Reactivity studies were also carried out, however, the lack of prolonged thermal stability at ambient temperature of these molecules led to decomposition before the clean formation of reaction products could be observed.
Results and discussion
Synthesis and characterization of yttrium alkyl complexes. The synthesis of 1,1'-di (2- tert-butyl-6-di(phenylphosphiniminophenol))ferrocene, (phosfen)H 2 , was previously reported by our group. 33 In an attempt to optimize its synthesis and explore other derivatives, we observed that substitution of the para-phenolic hydrogen with a tert-butyl group led to better solubility properties and ease of isolation. A similar procedure as that used for the synthesis of (phosfen)H 2 was followed for the synthesis of (NP showed C-C coupling of pyridine and ring opening of the imidazole. We proposed at the time that the diverse reactions observed with the alkyl complexes supported by ferrocene diamide ligands is a consequence of the fact that the group 3 metals have the possibility to engage in a weak interaction with iron. 18 Since the distance between yttrium and iron in ( However, a new 31 P resonance was observed in the corresponding 31 P NMR spectra with the same relative intensity across all three spectra. Upon further investigation, we realized that A slowly reacts with C 6 D 6 over time. Unfortunately, the isolation of the observed product was not possible because its formation was always accompanied by the formation of other products ( Figure S60 ).
Conclusions
The synthesis and characterization of yttrium alkyl complexes supported by a bisphosphinimine ferrocene ligand were accomplished. 
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The synthesis and characterization of two yttrium alkyl complexes supported by a bisphosphinimine ferrocene ligand, NP fc (1,1'-di(2,4-di-tert-butyl-6-diphenylphosphiniminophenoxy)ferrocene), were accomplished.
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